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1.0 INTRODUCTION 

I. I Purpose and Scope 

The primary objectives of this study were to explore subsurface conditions beneath the 

project site and evaluate the existing earth materials relative to foundation support and 

lateral pressure design factors, seismic conditions and earthquake-induced liquefaction 

potential. 

In general, the study objectives were met by a visual reconnaissance of the site and 

vicinity, review of available tentative development plans, exploratory drilling and 

sampling of earth materials, laboratory testing, seismic evaluations, geologic hazards 

study, and engineering analysis. The general scope and objectives of the study were 

established in collaboration with the client/project team. Items considered in our study 

relevant to this site included the following: 

- Near surface and subsurface soil types, 

- Expansion potential, 

- Settlement and hydro-collapse potential, 

- Bearing capacity and Foundation Design Parameters, 

- Slabs-on-grade, 

- Lateral earth pressures, 

- Drainage considerations, 

- Temporary excavation support, 

- Corrosion potential, 

- Groundwater conditions, 

- Likely excavation conditions, 

- Seismic Conditions, 

- Earthquake induced liquefaction potential, 
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- Pavements, 

- Grading considerations, and 

- Construction observation and testing considerations. 

To address these, the following scope of work was executed: 

1. Review of preliminary project plans, available documents, and coordination with 

the owner's representatives and project design professionals. 

2. Site reconnaissance. 

3. Evaluation of seismic conditions for the subject location. 

4. Hollow Stem Auger drilling, sampling and logging of ten test holes to investigate 

subsurface conditions. 

5. Laboratory testing of soil samples obtained from subsurface explorations, to 

detennine their physical and engineering properties. 

6. Geotechnical analysis of the data obtained. 

7. Developing conclusions and recommendations for foundation design. 

8. Preparation of this report. 

1.2 Proiect Description 

Based on the information provided, the proposed Truck Stop will be situated on 8.0 acres 

of area and will consist of a travel center building, underground fuel tanks, gasoline and 

diesel fuel islands, car canopy/diesel canopy concrete, and a stormwater retention basin 

or drainage pond. 

On-site asphalt paved areas for 73 auto parking and driveways, heavy duty asphalt 

pavement for 45 truck parking and driveways, rigid pavement sections for 

loading/unloading and dumpster areas will be constructed. 
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1.3 Site Description and Topography 

The project site is located just north of Pearblossom Highway, northeast of intersection of 

Falling Star Place and Pearblossom Highway, northwest of the intersection of Fort Tejon 

Road/Highway 138 and Pearblossom Highway, Palmdale, California as shown on 

Vicinity Map (Plate A) and Google Map (Plate D) in Appendix A. At the time of our 

field exploration, the site was vacant and covered with gravel all around. 

No hilly terrain or drainage problems exist at the subject property. 

1.4 Site Geologic Setting 

Within the Palmdale Quadrangle, the oldest Quaternary unit is the Harold Formation, 

which is exposed along the San Andreas Fault Zone. It consists of Pleistocene alluvial 

and fluvial deposits that range from weakly consolidated sediments to sandstone 

(Barrows and others, 1985). 

Other Pleistocene units within the Palmdale Quadrangle include weakly consolidated, 

uplifted, and moderately to severely dissected coarse alluvial and fluvial deposits (Q2c, 

Q3c) of Ponte and others (1981) and Ponte and Burke (1980). 

Soils on these deposits are reddish brown and are moderately to well developed with 

well-fonned horizons and clay accumulations. These units are exposed in the west-central 

part of the quadrangle and are also included within the undifferentiated older deposits 

(Qos and Qoa) of Dibblee (2001). 

Late Pleistocene alluvial and fluvial deposits (Q4c) occur in the central and northwestern 

portion of the Palmdale Quadrangle. These deposits also correspond in part to deposits 

mapped as older alluvium (Qoa, Qos) by Dibblee (2001) and a variety of units mapped by 

Barrows and others (1985) south of the San Andreas Fault in the southern portion of the 

quadrangle. 
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The dominant structural feature within the Palmdale Quadrangle is the San Andreas Fault 

Zone. It diagonally crosses the quadrangle and separates geologic terranes with dissimilar 

rock assemblages. Topographically, the San Andreas Fault lies within the San Andreas 

Rift Zone, which is defined by linear ridges, troughs, and deflected and offset drainage 

courses. These features have resulted from numerous surface-faulting earthquakes in late 

Quaternary time. This segment includes traces that ruptured during the great 1857 Fort 

Tejon earthquake. Active faults within and adjacent to the rift zone have been included in 

the Official Earthquake Fault Zone prepared by CGS (DOC, 1974 ). The San Andreas 

Fault is considered to be a major potential seismic source (Petersen and others, 1996; also 

see section 3 of this report). Within the Palmdale Quadrangle, the San Andreas Fault 

Zone includes other regional faults tectonically associated with the main trace of the San 

Andreas Fault. These include the Little Rock Fault and the Cemetery Fault to the north of 

the main trace, and the Nadeau Fault to the south. 

The most significant geologic hazard to the project is the potential for moderate to severe 

ground shaking resulting from earthquakes generated on the faults close to the site. The 

site is not located in an Alquist-Priolo Special Studies zone for earthquake rupture 

hazard. The potential for direct surface fault rupture in the project area is considered very 

low. 

The site locally is underlain by Quaternary aged alluvial deposits. These materials 

encountered onsite generally consist mostly of gravel, sand and silt/clay of valleys and 

canyon flood plains with fine to coarse grained sand. 

1.5 Other Geologic Hazards 

Since the site is located in a relatively flat area, we do not consider landslides or other 

forms of natural slope instability to represent a hazard to the project. The site is not 

located near any impounded bodies of water therefore tsunamis and seiches are not 

considered a potential hazard to the project. The proposed project is an area of stable soil 

conditions with low shrink-swell potential; hence, no impact is anticipated. 
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The most significant geologic hazard to the project is the potential for moderate to strong 

ground shaking from earthquakes generated on the faults within the vicinity of the site. 

The project site is located in the highly seismic Southern California region within the 

influence of several fault systems that are considered to be active or potentially active. 

In addition to possible strong earthquake ground motion at the site, the secondary effects 

of earthquake-induced liquefaction, and earthquake-induced landsliding, were 

considered. Guidelines for evaluating and mitigation seismic hazards in California (CGS, 

2008, SP-117 A) summarize procedures for evaluating the earthquake-induced landslide 

and liquefaction potential. 

1.5.1 Earthquake-Induced Liquefaction 

The site is not within a zone mapped as requiring evaluation of earthquake-induced 

liquefaction potential per CGS SP-117 A, 2008 (Palmdale Quadrangle, Released October 

17, 2003 ). Liquefaction is discussed in more detail in the proceeding sections. 

1.5.2 Induced Flooding 

The site lies far and/or high enough from the coast or large inland body of water to 

preclude the hazards of tsunami or seiche waves or inundation from the rupture of an up 

gradient reservoir. 

1.5.3 Eathquake-Induced Landsliding 

The site is not within a zone mapped as requiring evaluation of earthquake-induced 

landsliding potential per CGS SP 117 A, 2008 (Palmdale Quadrangle, released October 

17, 2003 ). Since the site is far enough from steep slopes, landsliding will be unlikely. 
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2.0 FIELD EXPLORATION 

2.1 Scope 

Ten (10) hollow stem auger borings were drilled to depths varying from 11.5 feet to 41.5 

feet below the existing site ground level in the proposed building and pavement areas. 

The borings, B-1 through B-10 are shown on the Plot Plan and Boring Location Map 

(Plate B) in Appendix A. A continuous record of the materials encountered during the 

drilling was made by our field engineer and Log of all the test borings are presented on 

Appendix A 

2.2 Drilling and Sampling Procedures 

A truck-mounted CME-85 drill rig using 8-inch diameter hollow-stem augers was used to 

advance the borings. 

The lines designating the interface between soil strata on the log of Test Holes represent 

approximate boundaries. The transition between strata may be gradual. Undisturbed 

samples were secured at frequent intervals from various locations for laboratory testing. 

Core samples and bulk samples were secured at frequent depth intervals for laboratory 

examination and testing. Both California standard ring samples (CA) and split spoon 

samples with Penetration test (SPT) blow counts were obtained for further evaluation. 

Disturbed bulk samples, representative of the surficial subgrade materials were also 

obtained. 

The relative sampler penetration resistance (SPT) exhibited by the deposits sample is 

tabulated in the Blow per Foot column of the pertinent test hole log. Recorded blow 

counts for 12 inches of sampler penetration were generally indicative of medium to high 

shear resistance (140 pounds hammer at a 30-inch drop). 

2.3 Field Tests and Measurements 

The test holes were examined and logged in the field. Representative samples were 
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obtained to classify the soils. The Unified Soil Classification System (USCS) was used to 

classify the soils. The soil classification symbols appear on the boring logs and are briefly 

described in Appendix A. Local and regional geologic characteristics were used to 

estimate the seismic design criteria. 

In addition, relatively undisturbed samples were obtained for laboratory testing. The 

attached logs tabulate data based on laboratory classification tests and visual observation 

by the field geologist at the site. 

2.4 Standard Penetration Resistance 

A sediment is considered to be susceptible to transformation to a fluid mass during a 

strong seismic event only if the packing of the grains (relative density) is relatively low. 

Sediments with high relative densities cannot reduce their total volume through the 

compactive effort induced by the ground shaking. The number of blows necessary to 

drive a standard sampler (1 ½" I.D.)-12 inches into the individual stratum is a 

measurement of a specific property that has been correlated to relative density. The 

sampling (penetration) resistance offered by sediment from successive blows delivered 

by a 140-pound hammer falling 30 inches is counted. The number of blows to drive the 

standard sampler full 12 inches is recorded as the N-Value. 

The on-site material yielded penetration resistance which indicates medium dense to very 

dense sand with some gravel encountered at the depth. The standard penetration 

resistances of the on-site materials at 5-feet intervals are presented on the boring logs 

(Appendix A). 

3.0 LABORATORY TESTING AND SUMMARY METHODS 

Laboratory testing was programmed following a review of field investigation data and 

after considering the various foundations, floor slabs, and grading elements to be 

evaluated. In general, this includes physical testing to establish foundation-bearing 

characteristics, and classification tests. 
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A. In-Place Moisture & Density (ASTM D2216 & D2937) 

In situ moisture content and density were determined for all the undisturbed core samples 

obtained during test boring drilling operations. Test results are tabulated on Plates 1-1 

through 1-10, Log of Test Hole. 

B. Mechanical Analysis (ASTM D422) 

The texture composition of a selected typical sample detennined by the hydrometer test 

method was as follows: 

Boring No. Depth (Feet) Percent Sand Percent Silt Percent Clay 

B-7 0-3 85 12 3 

C. Direct Shear (ASTM D3080) 

Direct shear tests were performed on undisturbed natural samples of soil encountered 

within the full depth explored and was considered most pertinent in the design of mat/ 

spread footings, and moderately deep pier. Tests were performed in the saturated 

condition at the field density. Individual test results are shown on Plate J. 

D. Expansion (ASTM D4829) 

Expansion characteristics were determined by the Expansion Index test of a typical bulk 

sample. The sample is sand with lots of gravel and thus the test was not performed. The 

soil underneath the project site is classified as non-expansive to very low expansive. 

E. Consolidation (ASTM D2435) 

Consolidation (load deformation) tests were performed on undisturbed samples at 

selected depths. Plotted test results are presented on Plates K and L. 

F. Chemical Sulfate Analysis (CAL 417-A Method) 

Chemical sulfate analysis was performed on a representative sample by the CAL 417-A 
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method. A soluble sulfate of 430 parts per million was indicated, which is negligible 

exposure to concrete, however we recommend using Type II Portland cement for the 

foundation elements in contact with the underlying soil. 

G. R-Value Test (ASTM D-2844) 

Representative samples of the subgrade soils were obtained and tested to detennine the 

R-value. The material is thought to be typical and presumed to be representative of the 

subgrade soils. Testing was performed in general accordance with the latest revisions to 

the Department of Transportation, State of California, Material & Research Test Method 

No. 301. Pavement design recommendations are based on the latest Traffic Indices (Tl's) 

and recently tested R-value. 

An R-Value test was conducted on a representative sample of the near surface soil 

consisting of sand, silty, and gravelly. The specimens were tested in a state as near to full 

saturation as possible to simulate the condition the soil might attain at typical field 

density and under adverse moisture conditions. The R-Value for a representative soil was 

determined to be 36. Test results are as follows: 

Test Moisture@ Density Exudation Stabilometer 
Number Compaction(%) (pct) Pressure (psi) "R"-Value 

a 12.2 114.9 200 26 

b 10.9 110.9 400 46 

C 11.4 116.1 350 41 

*Interpolated 300 psi by exudation 36* 

* Interpolated 300 psi by Exudation 
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4.1 General 

4.0 SUBSURFACE DISCUSSION 

The recommendations presented are based on entirely upon data derived from a limited 

number of samples obtained from widely spaced borings. The attached logs, B-1 through 

B-10 presented in Appendix A are indicators of subsurface conditions only at the specific 

locations and times noted. This report assumes the unifonnity of the geology and soil 

structure between the borings, however variations can and often do exist. Whenever there 

is any deviation, difference or change is encountered or becomes known, we should be 

contacted. 

4.2 Material and Soil Conditions Summary 

No appreciable artificial fill was encountered at the boring locations during the 

exploratory drilling. The upper and underlying natural soils are alluvium, generally fine 

to coarse grained, medium dense to dense, sand, some gravel, silty and trace clayey. A 

more detailed soil profiles are shown on Plates 1-1 through 1-10, Log of Test Hole 

(Appendix A). 

4.3 Groundwater 

Surface water on this site is the likely result of precipitation or surface run-off from 

surrounding sites. Overall site drainage is in a north and northwesterly direction. 

Provisions for surface drainage will need to be accounted for by the project civil 

engmeer. 

We recommend that all surface runoff should not be allowed to pond above or flow freely 

over adjacent slope surfaces. Collected water should be conveyed via a non-erosive 

device to a suitable storm drain system. 

Groundwater was not encountered within a drilled hole depth of 41.5-feet during the field 

study. No springs or perennial stream flow in local drainages exist based on older 
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topographic maps. The historic groundwater depth is way deeper than 50-feet below 

existing ground surface. 

The nearest well, 05Nl1W04P002S located about 0.15-mile northwest of the project area 

indicated the elevation depth to the highest groundwater level was at 2,544 feet above the 

mean sea level (Plates G-2 and G-3). The elevation of the project site is at 2755 feet 

above mean sea level indicating the ground water level about 200 feet below the existing 

project site. 

Groundwater is not anticipated to affect the site adversely. However, these observations 

reflect site conditions at the time of the investigation and do not preclude changes in local 

groundwater conditions, localized seepage due to variations in rainfall, heavy irrigation, 

damaged structure (pipes, etc.), or altered site drainage pattern(s). 

Proper surface drainage is imperative to collect and convey any surface water off site to a 

suitable storm drain system. 

4.4 Faulting and Seismicity 

The project site is located in the highly seismic Southern California region within the 

influence of several fault systems that are considered to be active or potentially active. 

An active fault is defined by the State of California as a "sufficiently active and well 

defined fault" that has exhibited surface displacement within the Holocene time (about 

the last 11,000 years). 

A potentially active fault is defined by the State as a fault with a history of movement 

within Pleistocene time (between 11,000 and 1.6 million years ago). 

No faults have been mapped trending towards or through the site area. The site area does 

not lie within an Alquist-Priolo Earthquake Fault Zone as designated by the California 

Geological Survey (CGS) (Hart, 1997). For this reason, the potential for direct surface 

rupture is considered unlikely. 
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4.4.1 Faults Close to the Site 

USGS National Seismic Hazard Maps for Source parameters interactive query has 

been used to determine the closest fault to the site within 50 miles and has been 

tabulated on Table - 1 in Appendix B. 

The closest known active fault capable of producing a major earthquake is the S. 

San Andreas; NM + SM Fault, which is located about 1.51 miles (2.42 km) away 

from the site. The S. San Andreas; NM+ SM Fault has been assigned to 7.46 Mw 

magnitude and slip rate of NI A. 

4.4.2 U.S.G.S. Earthquake Hazard Program 

Latest Interactive U.S.G.S. Earthquake Hazard Program using Unified Hazard 

Tool has been utilized for Conterminous U.S. 2008 (v3.2.x) and peak ground 

acceleration. 

Peak Horizontal Ground Acceleration for 10% probability of 

exceedance in 50 years i.e. return period of 475 years 0.6071g 

Peak Horizontal Ground Acceleration for 5% probability of 

exceedance in 50 years i.e. return period of 975 years 0.8035g 

Peak Horizontal Ground Acceleration for 2% probability of 

exceedance in 50 years i.e. return period of 2,475 years 1.069g 

Interactive Hazard Curve and Uniform Hazard Response Spectrum have been 

plotted and presented in Appendix B. 

4.4.3 Seismic Factors 

The following are the geotechnical parameters for earthquake design data in 
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accordance with USGS Design Maps Summary and Detailed Report presented in 

Appendix B: 

Latitude: 34.5438° and Longitude: -118.0354° 

NO. PARAMETERS VALUES REFERENCE 

1 0.2-Second Mapped Spectral Response 2.276g ASCE 7-16 

Accelerations, Ss (MCER Ground Motion) 

2 I-Second Mapped Spectral Response 0.967g ASCE 7-16 
Accelerations, S1 (MCER Ground Motion) 

3 Site Class D ASCE 7-16 

4 Site Amplification Factor at 0.2 sec, Fa 1.0 ASCE 7-16 

According to Section 11.4.4, Fa should not be less 1.2 Use 

than 1.2 

5 Site Amplification Factor at 1.0 sec, F v, however, Null ASCE 7-16 

according to Table 11.4.2, Fv should be 1.7 
1.7 Use 

6 Site Modified Spectral Acceleration Value, SMs 2.276 ASCE 7-16 

SMs = Fa Ss = 1.2 X 2.276 = 2.731 
2.731 Use 

7 Site Modified Spectral Acceleration Value, SM1 Null ASCE 7-16 

SM1 = Fv S1 = 1.7 X 0.967 = 1.644 
1.644g Use 

8 Numeric Seismic Design value at 0.2 sec SA, 1.517g ASCE 7-16 

Sos= 2/3 of SMs = 2/3 x 2.731 = 1.821 
1.821g Use 
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9 Numeric Seismic Design value at 1.0 sec SA, 

Sot = 2/3 of SM1 = 2/3 x 1.644 = 1.096 

Other seismic parameters are as follows: 

Closest Fault Distance 

Fault Name 

Earthquake Magnitude 

Slip Rate (mm/year) 

Null ASCE 7-16 

1.096 Use 

1.51 mile (2.42 km) 

S. San Andreas; NM+ SM Fault 

7.46 Mw 

NIA 

PGAM Site Modified Peak Ground Acceleration 1.078g 

5% Damped Design Spectral Acceleration at short period, Sos 1.82 lg 

5% Damped Design Spectral Acceleration at 1-sec period, S01 1.096g 

Seismic Design Category D 

Risk Category II 

Soil Site Class D 

4.5 Design Values 

Representative values were selected from the test data and other sources for design and is 

tabulated below: 

Field Density 

Expansion Index 

Angle of Internal Friction (Ult/Peak) 

Cohesion 

Subgrade K-Value 

14 

120 pcf 

0 

34/35deg. 

150/200 psf 

100 pci 
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5.1 

5.0 SITE CONSIDERATIONS 

Site Preparation 

5.1.1 General 

It is our professional opinion that the proposed construction will not be subject to 

geologic hazard from settlement, slippage, or landslide, provided the 

recommendations of this report are incorporated into the proposed construction. It 

is also our opinion that the proposed construction will not adversely affect the 

geologic stability of the site or adjacent properties provided the recommendations 

contained in this report are incorporated into the proposed construction. 

The validity of the conclusions contained in this report is based on compliance 

with the recommendations presented in this section. Any excavating, trenching, or 

disturbances that occur after completion of the earthwork must be backfilled, 

compacted and tested in accordance with the recommendations contained herein. 

If any unobserved and untested earthwork, trenching, or backfilling occurs, then 

the conclusions and recommendations in this report may not be relied on. 

5.1.2 Site Clearing 

Prior to grading, all debris including construction materials should entirely be 

removed from the site and disposed of off-site. Existing any undesirable materials 

should also be removed and hauled off-site. Existing utilities (if Any) should be 

removed and relocated as required. Any construction debris or ant buried or other 

contaminated exposed during site clearance should be removed and hauled away 

from the site. The resulting excavation from any removal should be cleared of 

loose material then backfilled with compacted soil. Oversized rocks greater than 6 

inches should be removed. 
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5.1.3 Excavation 

Excavations into the on-site soils may encounter a variety of conditions. Caving 

on clean sands may be encountered. The contractor should be made responsible 

for designing and constructing stable, temporary excavations as required to 

maintain stability of the excavation sides. All excavations should be sloped or 

shored in the interest of safety following local and federal regulations including 

current OSHA excavation and trench safety standards. 

Conventional equipment can be used for the excavations for shallow foundations, 

drilled shafts, and utility trenches for the proposed construction. The speed and 

ease of excavation are dependent on the nature of the deposit, the type of 

equipment used, and the skill and experience of the equipment operator. 

5.1.4 Building Pad Preparation 

In the Travel Center building area, after site clearing operations are completed, 

proof-roll the exposed subgrade to observe for any loose or disturbed soils that 

may remain. Remove and replace any loose or disturbed soils prior to placing any 

additional fill materials required to reach the finished subgrade elevation. 

5.1.5 Compliance 

Recommendations for foundations and slabs-on-grade supported on compacted 

fills or prepared subgrade depend upon compliance with the Site Preparation 

recommendations and Recommended Earthwork Specifications in Appendix D. 

To assess compliance, observation and testing should be performed under the 

direction of a geotechnical engineer. Please contact us to provide observation and 

testing services. 
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5.2 Lateral Earth Pressures 

5.2.1 Lateral Passive Resistance 

Horizontal forces may be resisted by passive pressure acting on the side and 

sliding resistance. The passive pressure may be 300 psf per foot of embedment 

from the lowest adjacent grade up to a maximum of 4,500 psf. 

Friction between base of footings and/or floor slabs, and the underlying soils may 

be assumed to be 40 percent of the dead loads. 

The allowable bearing capacity and the allowable resistance of horizontal forces 

may be increased one-third for transient forces. 

Friction and lateral pressure may be combined, but not to exceed two-thirds of the 

allowable lateral pressure. 

5.2.2 Retaining Wall Recommendations (If Any) 

The retaining wall structures may be supported by shallow footings bearing on 

compacted fill or competent subgrade soil. Following bearing values may be used 

for foundation design. 

Shallow footings for the wall and/or secondary structure may be designed for an 

allowable bearing value of 1,500 pounds per square foot (psf) embedded at least 

18 inches, a minimum width of 12 inches, placed over a minimum 12-inch thick 

engineered fill compacted to 90% relative density or over a competent subgrade 

soil. This basic bearing value may be increased by 200 psf for each one-foot 

increase in depth, and by 100 psf for each additional 12 inches in width to a 

maximum value of 2,500 psf. 

Recommended bearing values are for dead plus live loads and may be increased 

by one-third for combined dead, live, and transient forces such as wind load and 

seismic forces. 
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It is recommended that all foundations be reinforced per structural design, but no 

less than a minimum reinforcement of 2#5 bars top and 2#5 bars at the bottom. 

It is estimated that total settlement will be less than 0.50" and differential 

settlement will be less than 0.25" over a horizontal distance of 30 feet. 

5.2.3 Active Pressure 

Recommended active lateral soil pressure values for design of drained retaining 

wall are as follows: 

Surface Slope of Equivalent 
Retained Material Fluid Weight (pct) 

(Horizontal: Vertical) (Native Backfill) 

Level 35 

2:1 45 

A Pipe and gravel drain ( 4" perforated PVC embedded in at least three cubic feet 

of gravel per lineal foot of pipe wrapped with Mirafi geofabric 1 ON or equivalent) 

should be provided on the retained earth side and near the base of all the retaining 

walls. Backfill should consist of sand and/or gravel. While all backfills should be 

compacted to the required degree, care should be taken when working close to the 

walls to prevent excessive pressure. 

5.2.4 At-Rest Earth Pressure (If Any) 

Retaining walls (basement walls, underground vault, if applicable) should be 

designed for at-rest conditions. The recommended earth pressure for at-rest 

conditions is an equivalent fluid density of 60 pounds per cubic foot without 

surcharge loading. 

Note: 

The equivalent fluid pressures presented herein do not include the lateral pressures 
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arising from the presence of the following: 

• Hydrostatic conditions, submergence or partial submergence 

• Sloping backfill, positively or negatively 

• Surcharge loading, permanent or temporary 

• Seismic or dynamic conditions 

5.2.5 Seismic Force 

Lateral forces on retaining walls (exceeding 6 feet in height) due to earthquake 

movements in accordance with Section 1803A.5.12 of the 2019 CBC for active 

and at-rest conditions may be calculated as follows: 

Seismic active Force 

Seismic at-rest Force 

= 11 H2 pounds/ft of wall (Inverted triangular 

distribution, acting at 0.6H from bottom). 

= 22 H2 pounds/ft of wall (Rectangular Distribution, 

acting at 0.6H from bottom). 

Where, H = Height of the retaining wall in feet 

5.3 On-Site Fill Soils 

5.3.1 Materials 

On-site clean, low-expansive potential soils, or imported materials may be used as 

fill material for the following: 

• Foundation Areas 

• Interior Slab Areas 

• Pavement Areas 
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